The clinical characteristics of 172 patients experiencing single or multiple (two or more) transient ischaemic attacks (TIAs) were investigated. Risk factors, clinical manifestations and vascular examinations were compared. Intracranial and extracranial large-artery disease (stenosis ≥ 50%) occurred more frequently in multiple-TIA patients than in single-TIA patients, and weakness and atrial fibrillation were observed more frequently in single TIA than in multiple TIA patients. The type of aetiological examination performed in TIA patients should depend on the frequency of attacks.
Introduction
Transient ischaemic attacks (TIAs) are caused by a temporary reduction in the supply of blood and oxygen to part of the brain. The symptoms usually last up to 30 min and disappear within 24 h. If the symptoms are present for longer than 24 h, a full stroke is diagnosed. In recent years there have been many studies on the relationship between symptom duration and the clinical characteristics of TIA. 1, 2 However, to the best of the authors' knowledge, there have been few detailed studies on the relationship between the frequency of TIAs and clinical characteristics. 2, 3 By comparing risk factors, clinical manifestations and vascular examinations, we assessed the clinical characteristics of TIA patients in terms of the frequency of attack.
Patients and methods

PATIENTS
The subjects in this study were patients registered in the database of the Nanjing Stroke Register Program (NSRP) between July 2002 and June 2006. Detailed information about the NSRP has been published previously. 4 All hospitalized patients with ischaemic cerebrovascular disease (cerebral infarction and TIA) or cerebral haemorrhage are included in the database. Patients who have TIAs and strokes are also included in this database. Every patient provides written consent to inclusion in the database. W Zhu, X Liu, G Xu et al.
Frequency of symptoms in transient ischaemic attack
Information concerning cardiovascular risk factors and stroke characteristics was collected, and the patients were followed after registration. Diagnosis of TIA was confirmed independently by two senior neurologists according to the criteria presented in the classification of cerebrovascular disease by the National Institute of Neurological Disorders and Stroke. 5 In the present study, the patients were divided into two groups: those experiencing a single TIA and those with multiple TIAs (two or more attacks). The frequency of attack was calculated within 72 h of the onset of the symptoms.
INTRACRANIAL AND EXTRACRANIAL ARTERY EXAMINATION
Transcranial Doppler was performed with a 2 MHz pulse-wave probe (Multi-Dop T2 ™ ; DWL Elektronische System, Sipplingen/ Bodensee, Germany) to assess the intracranial arteries. Stenosis of an intracranial artery was suspected if the mean blood velocity was greater than 120 cm/s. 6 Colour Doppler flow imaging (Acuson Sequoia 512 ™ ; Siemens Medical Solutions, Mountain View, California, USA) was used to evaluate the bilateral carotid arteries. The degree of stenosis was determined using the criteria of Neschis et al. 7 Patients with a poor temporal window and patients diagnosed with stenosis by sonography required examination by digital subtraction angiography (DSA). DSA was performed using an Innova-3100 angiography machine (GE Medical Systems Europe, Buc, France) within 7 days of the onset of the symptoms. The arteries of interest were the subclavian, common carotid, internal carotid, middle cerebral, anterior cerebral, posterior cerebral, vertebral and basilar arteries. The degree of stenosis was calculated according to the North American Symptomatic Carotid Endarterectomy Trial (NASCET) method. 8 Large-artery disease was defined, using DSA examination, as stenosis ≥ 50% in intracranial or extracranial arteries. The diagnosis of large-artery disease did not take account of the length of artery affected by stenosis.
STATISTICAL ANALYSIS
All data were analysed using SPSS ® 11.0 (SPSS Inc., Chicago, Illinois, USA). Nonparametric data were evaluated with the χ 2 test and the means of the two groups (single versus multiple TIAs) were compared using the independent samples Student's t-test. P-values < 0.05 were considered to be statistically significant.
Results
One hundred and seventy-two consecutive TIA patients were enrolled: 120 (69.8%) were male and 52 (30.2%) were female. Their ages ranged from 32 to 84 years (mean ± SD, 63.6 ± 12.5 years). The clinical characteristics of the patients according to the number of TIAs are shown in Table 1 . One hundred and twelve (65.1%) patients had multiple TIAs and 60 (34.9%) patients had single TIAs. Atrial fibrillation and extremity weakness were seen more frequently in single-TIA patients than in multiple-TIA patients (P < 0.05). Large-artery disease occurred more frequently in multiple-TIA than in single-TIA patients (P < 0.05). There were no statistically significant differences in the other categories.
Discussion
The occurrence of intracranial and extracranial large-artery disease was shown to be associated with multiple TIAs. On the basis of severe stenosis or atherosclerosis, repetitive TIA occurs if the blood pressure of the patient drops. Once the blood pressure has risen, the neurological deficit improves W Zhu, X Liu, G Xu et al.
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within minutes. 9 Kimura et al. 2 also reported that episodes of repeated TIA were more frequent in TIA patients with artery diseases than in those with emboligenic cardiac diseases (P < 0.05). The most powerful predictor of early recurrent stroke after ischaemic stroke/TIA was atherosclerosis/ ischaemic stroke caused by large-artery stenosis greater than 50%. 10 Wong 11 studied long-term mortality and recurrence in Chinese ischaemic stroke patients and found that patients with intracranial atherosclerosis, especially coexisting extracranial carotid disease, had a higher risk of recurrence or death. The results of the present study suggest that multiple TIA patients should be examined more closely for the presence of intracranial and extracranial large-artery disease.
These findings demonstrate that patients with a single TIA had atrial fibrillation and extremity weakness more frequently than patients with multiple TIAs. Embolic TIAs tend to be scarce but last a long time; 12 this can impair the important corticospinal tract and lead to major neurological defects, such as weakness. There are five risk factors independently associated with a higher risk of recurrent stroke in TIA patients: age > 60 years, symptom duration > 10 min, weakness, speech impairment and diabetes mellitus. 13 Weakness was shown to be an independent factor when correlated with abnormality on diffusion-weighted magnetic resonance imaging; 14 consequently, single-TIA patients presenting with weakness should see a physician or be admitted to hospital in order to prevent infarction. W Zhu, X Liu, G Xu et al.
In conclusion, we found that the occurrence of intracranial and extracranial large-artery disease was associated with multiple TIAs, and that patients with a single TIA had atrial fibrillation and extremity weakness more frequently than multiple-TIA patients. It will be advantageous for patients who do not have a good temporal window and who are diagnosed with stenosis by sonography to undergo DSA examination. DSA is the gold standard for diagnosing intracranial and extracranial vascular lesions, and ensures accuracy in the assessment of large-artery stenosis. A lack of follow-up data on the patients we enrolled was a major shortcoming of this study.
